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A SURVEY OF THE MARINE ENVIRONMENT 11 NEAR TI-IE CITY OF SANTA CRIJZ OCEAN OUTE'ALL - 
INTRODUCTION 
The C a l i f o r n i a  Department of F i s h  and Game and t h e  S t a t e  Water 
Resources Control  Board (through Regional Board #3, Cen t r a l  Coast) 
en t e red  i n t o  an  agreement whereby Department b io log i s t -d ive r s  conducted 
a s u b t i d a l  e c o l o g i c a l  i n v e s t i g a t i o n  of t h e  marine environment i n  t h e  
v i c i r i i t y  of t h e  Ci ty  of Santa Cruz ocean o u t f a l l .  The o b j e c t i v e  of t h e  
s tudy  was t o  provide t h e  Regional Water Qual i ty  Control  Board wi th  d a t a  
t o  assist them i n  eva lua t ing  t h e  e f f e c t s  of t h e  d ischarge  on t h e  marine 
environment. 
The de termina t ions  made by b io log i s t -d ive r s  included: ( i )  t h e  num- 
ber  and d i v e r s i t y  of t h e  p l a n t  and animal l i f e ;  ( i i )  s u b s t r a t e  charac- 
t e r i s t i c s ;  and ( i i i )  phys i ca l  parameters,  i nc lud ing  water  temperature and 
c l a r i t y .  Addi t iona l ly ,  ben th i c  samples were obta ined  both  by t h e  d i v e r s  
and by a  Ponar grab a t  each s t a t i o n .  
The S t a t e  Water Resources Control  Board reimbursed t h e  Department 
f o r  p a r t  of t h e  expenses i ncu r red  dur ing  t h i s  s tudy.  
AREA DESCRIPTION 
The C i ty  of Santa Cruz ( loca t ed  a t  t h e  no r the rn  end of Monterey 
Bay) d i scha rges  i t s  domestic and i n d u s t r i a l  waste  water through a 72-inch 
p ipe  t o  t h e  s h o r e l i n e  w e s t  of t h e  c i t y  and thence through a 30-inch p ipe  
approximately 2,000 f e e t  o f f s h o r e  i n t o  40-feet of water .  The d i scha rge  
p o i n t  is  about 4,500 f e e t  WSW of P o i n t  Santa  Cruz (F igure  1 ) .  The normal 
dry weather f low averages about 7.5 m i l l i o n  g a l l o n s  per  day (mgd) and 
i n c r e a s e s  t o  15  mgd dur ing  very  wet weather.  
11 Prepared a t  C a l i f o r n i a  S t a t e  F i s h e r i e s  Laboratory, Marine Resources 
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Region, 350 Golden Shore, Long Beach, C a l i f o r n i a  90802. 

The study a r e a  cons i s t ed  of f i v e  s t a t i o n s  chosen by t h e  RWQCE. 
Three were loca ted  500 f e e t  f r o n  t h e  o u t f a l l  terminus (SC-2, SC-3 
SC-S), one s t a t i o n  0.5 mi l e s  e a s t  of t h e  d ischarge  (SC-6) and one 
s t a t i o n  1.5 mi l e s  south of t h e  d ischarge  (SC-7) i n  t h e  v i c i n i t y  of 
t h e  proposed new o u t f a l l  (Figure 1). 
The s u b s t r a t e  c o n s i s t s  of mudstone pav.cment wi th  low she lves  
extending from t h e  i n t e r t i d a l  zone ou t  a t  l e a s t  t o  t h e  d i scha rge  depth 
(5 1 f e e t )  . Sand, f r o n  1 t o  6 inc.hes deep, covers  most of t h e  low 
r e l i e f  mudstone, whi le  a t  100-foot of depth t h e  bottom i s  cobble 
topped wi th  a l a y e r  of l i g h t  s i l t .  Sparse beds 3f g i a n t  k e l p  (Macrocystis 
s p . )  extend a long  t h e  s h o r e l i n e  i n  20 t o  30 f e e t  of water  throughout 
most of t h e  a r e a .  
METHODS 
The gene ra l  methods used i n  t h i s  survey a r e  desc r ibed  i n  r e p o r t s  
of prev ious  i n v e s t i g a t i o n s  (Turner, Ebert  and Given, 1968). F i e l d  
ope ra t ions  were conducted by Department b i o l o g i s t s  on September 18 
and 19, 1971, from the  Department's 92-foot r e sea rch  v e s s e l ,  KELP BASS. 
T I I ~ '  s t a t i o n s  s e l e c t e d  by t h e  RWQCB were loca t ed  u t i l i z i n g  in fo r -  
mation from both r a d a r  and fathometer .  The presence of a s u r f a c e  
"boi l"  marking t h e  end of t h e  o u t f a l l  was noted ,  and t h i s  f a c i l i t a t e d  
s t a t i o n  l o c a t i o n .  Each sampling s i te  was marked wi th  an  anchor and 
buoy, and t h e  v e s s e l  was anchored a t  t he  s i t e .  The s t a t i o n  was then  
2 
sampled, from t h e  s u r f a c e ,  u t i l i z i n g  a 1/20m ponar grab,  and surveyed 
by b i o l o g i s t - d i v e r s  equipped wi th  a f u l l  f a c e  mask wi th  s u r f a c e  a i r  
supply and diver- to-surface communications. 
Benthic sampling s i t e s  on sand bottoms were def ined  by a t t a c h i n g  
a 3.1 m l i n e  t o  t h e  s t a t i o n  marker and i n s c r i b i n g  an a r c  encompassing 
2 
approximately 30m . Bio log i s t -d ive r s  i d e n t i f i e d  and enumerated a l l  
macroscopic p l a n t s  and animals w i t h i n  t h e  a r c s  and c o l l e c t e d  a l l  forms 
2 
w i t h i n  a 1/4m quadrat  randomly placed w i t h i n  t h e  a r c  on rock b o t t o m .  
2 A 2.2m l i n e  covering 15rn2 and a  1/16m quadrat  were used f o r  d e f i n i n g  
t h e  sampling s i t e s .  Water temperatures  and v i s i b i l i t y  e s t i m a t e s  were 
taken a t  10-foot i n t e r v a l s  from t h e  s u r f a c e  t o  t h e  bottom a t  each 
s t a t i o n .  General bottom cond i t i ons  noted included s u b s t r a t e  d e s c r i p t i o n ;  
he igh t ,  per iod and d i r e c t i o n  of r i p p l e  marks; and t h e  presence  of sus- 
pended organic  m a t e r i a l  ( l e p t o p e l )  i n  t h e  water  column and on t h e  bottom. 
The ben th i c  samples c o l l e c t e d  by t h e  d i v e r s  and t h e  ponar grab 
samp1.e~ were s i f t e d  through a  0.5mm sc reen ,  and preserved i n  50% 
isopropyl  a l coho l  p r i o r  t o  s o r t i n g .  A l l  s o r t i n g  was performed i n  t h e  
l abo ra to ry  under d i s s e c t i n g  microscopes. 
RESULTS-PHYSICAL 
The s u b s t r a t e  a t  S t a t i o n s  SC-2, 5 ,  and 6 cons i s t ed  of low r e l i e f  
mudstone pavement (Table 1 ) .  The mudstone was f a i . r l y  smooth w i t h  
rounded hurcmocks t o  a maximum he igh t  of s i x  inches .  IIigher r e l i e f  w a s  
recorded a t  S t a t i o n  SC-3 where we found boulders  t o  2.5 f e e t  h igh .  
Sand mixed wi th  dark  s i l t y  mud covered most of t h e  mudstone w i t h  a one 
t o  s i x  inch l a y e r .  In  100-foot depths  ( S t a t i o n  SC-7) a cobble  bottom 
wi th  a f i n e  l a y e r  of s i l t  was recorded.  Hydrogen s u l f i d e  was noted 
i n  only one ponar grab sample ( S t a t i o n  SC-3) which cons i s t ed  of one inch  
of muddy sand over  b lack  mud. 
0 Surface water  temperatures  ranged from 57 F ( S t a t i o n  SC-2) t o  - 
6 0 ' ~  ( ' s ta t ions  SC-5, SC-6 and SC-7) (Table 2 ) .  Bottom temperatures  
v a r i e d  from 5 6 ' ~  ( S t a t i o n s  SC-5 and SC-6) t o  52' a t  t h e  100-foot depths  
( S t a t i o n  SC-7). A w e l l  def ined  thermocline was p re sen t  a t  on ly  one 
s t a t i o n  (SC-7) where t h e  water temperature dropped s i x  degrees  between 
t h e  t e n  and twenty f o o t  depths .  
Horizontal  water v i s i b i l i t y  recorded on t h e  bottom dur ing  our  sur -  
veys ranged from s i x  inches  ( S t a t i o n  SC-2) t o  f i v e  f e e t  ( S t a t i o n s  SC-3, 
TABLE 1. Phys ica l  Data f o r  S t a t i o n s  Occupied During a Survey of' t h e  Marine 
Environment near  t h e  Ocean Discharge from t h e  C i ty  of  Santa  Cruz 
September 18 and 19 ,  1971 
Bottom 
Depth Temperature Bottom 
S t a t i o n  Date (Fee t )  -- (OF) V i s i b i l - i t y  (F t  .) Bottom Desc r ip t i on  
SC- 7 9-18-71 100 
F ine  grey-brown sand 
w i t h  s i l t  overburden 
over  mudstone. 6-inch 
r e l i e f .  Sand- s i l t  
l a y e r  up t o  6-inches 
deep.  S l i g h t  su rge .  
Sand wi th  s h e l l  de- 
b r i s  o v e r l y i n g  mud- 
s t o n e .  Some bou lde r s  
up t o  2.5 f e e t  high.  
Ponar grab:  1-inch 
muddy sand over  b l a c k  
mud. Strong I12S odor .  
Sand bot  tom--light 
sediment ,  e a s i l y  
s t i r r e d  up. Sand 1 
t o  2 i nches  t h i c k  
over  a mudstone base .  
R ipp le  marks E-W, 
8cm p e r i o d ,  2cn1 h e i g h t .  
Brown sand wi th  s h e l l  
d e b r i s  up t o  6-inches 
t h i c k  over  mudstone. 
Mudstone exposed i n  
about  25% of a r c .  
D r i f t  a l g a e  on bottom. 
Cobble bottom covered 
w i t h  a l a y e r  of l i g h t ,  
e a s i l y  s t i r r e d  up 
s i l t .  Cobbles up t o  
1 f o o t  d iameter .  
TABLE 2 .Tempera tu re  and V i s i b i l i t y  P r o f i l e s  f o r  S t a t i o n s  Occupied During A 
Survey of t h e  b r i n e  Environment n e a r  t h e  Ocean Discharge  from t h e  
C i t y  of San ta  Cruz 
September 18 and 19, 1971 
Temp. V i s .  Temp. V i s .  
Depth (OF) ( F t . )  Remarks 
--- 
De t h  (OF) (F t  .) Remarks P- -
S S 5 7 20 L i g h t  l e p t o p e l  S S 5 8 15 L e p t o p e l  
10 5 7 15 throughout  w a t e r  10 58 15 s t r o n g  a t  
2 0 5 7 10-15 column. 2 0 5 7 15 s u r f a c e  t h i n n i n g  
3 0 54 1 Bottom 5 f t .  3 0 5 7 15 below 25 f t  . 
32 54 0.5 d i r t y  w a t e r .  4 0 56 10 
50 55 5 
Temp. 
D e  t h  (OF) 2---
S S 6 0 
10 58 
20 56 
3 0 56 
4 0 56 
4 5 5 6 
V i s  . 
(F t . ) Remarks 
20 Leptope l  i n  
20 wate r  5 t o  
15 30 f e e t .  
15 
5 
2 
Temp. V i s .  
Depth (OF) ( F t  .) Remarks 
SS 6 0 25 
10 58 20 
20 58 10-15 
3 0 5 6 10 
40 56 5 
43 56 5 
Depth 
S S 
10 
20 
30 
40 
5 0 
6 0 
70 
80 
90 
100 
Temp. 
(OF) 
V i s .  
(F t . ) Remarks 
40 
40 
4 0 
3 
3 z L e p t o p e l  from 30 t o  50 f e e t  
3 O/ 
20 
15 
10 
5 
5 
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SC-6 and SC-7). The s l i g h t  surge  a t  t h e  shal lower s t a t i o n  (SC-2) 
was enough t o  keep t h e  l i g h t  s i l t  from t h e  sediments suspended i n  t h e  
lower f i v e  f e e t  of t h e  water  column. Leptopel was noted i n  t h e  water  
column a t  t h e  t h r e e  s t a t i o n s  around t h e  o u t f a l l  (SC-2, SC-3 and SC-5) 
and a t  t h e  100-foot s t a t i o n  (SC-7). However, none was noted a t  S t a t i o n  
SC-6, 0.5 mi l e s  e a s t  of t h e  d ischarge .  
RESULTS-BIOLOGICAL 
The h a b i t a t  types encountered dur ing  t h i s  survey,  a l though rocky, 
were not  s u i t a b l e  f o r  ex t ens ive  development of s e s s i l e  organisms due 
t o  t h e  l a c k  of h igh  r e l i e f  i n  t h e  s t a t i o n  a r e a s .  The observed sand 
i n t r u s i o n  over t h e  mudstone s u b s t r a t e  l i m i t s  s e t t l i n g  of l a r v a l  organisms 
and d r a s t i c a l l y  reduces t h e  s e s s i l e  communities. 
Only four  genera of a lgae  were observed and t h e s e  were small 
ind iv idua l s  found growing on polychaete  worm tubes  (Table 3 ) .  
Most of t he  animals  recorded dur ing  t h e  survey were sand a s s o c i a t e d  
spec i e s  taken  i n  sediment samples from t h e  muddy sand ove r ly ing  t h e  
mudstone. S t a t i o n  SC-3 had t h e  only rock s u b s t r a t e  t h a t  appeared re-  
l a t i v e l y  f r e e  from sand i n t r u s i o n  and t h i s  i s  r e f l e c t e d  i n  some of t h e  
s e s s i l e  spec i e s  encountered. l l o l lu scs ,  a r thropods  and polychae tes  made 
up 65 t o  88 percent  of t h e  animal s p e c i e s  d i v e r s i t y  recorded f o r  each 
of t h e  s t a t i o n s .  
The t h r e e  s t a t i o n s  around t h e  d ischarge  (SC-2, SC-3 and SC-5) 
revea led  a s l i g h t l y  lower d i v e r s i t y  of animals than  t h e  s t a t i o n  0.5 mi l e s  
e a s t  and a t  t h e  same depth  a s  t h e  d ischarge  (SC-6). However, t h e  
d i f f e r e n c e  was very  s l i g h t  and could e a s i l y  have been due t o  sampling 
e r r o r .  The most obvious animals observed a t  t h e s e  s t a t i o n s  were anemones, 
polychaete  tube  worms, hermit c r abs ,  s ea  s t a r s  and sanddabs (Citharichthys sp . )  
a s m a l l  f i s h  common t o  a l l  s t a t i o n s .  The l a r g e  d iscrepancy  i n  numbers 
TABLE 3.  P l a n t s  and Animals Recorded During A Survey o f  t h e  Marine  
Environment Near t h e  Ocean Discharge  from t h e  C i t y  of 
San ta  Cruz,  September 19, 1972 
S c i e n t i f i c  name 
ALGAE 
GeZidiwn s p .  
S t a t i o n  and Abundance* 
SC-2 SC-3 SC-5 SC-6 SC-7 
GrateZoupia s p .  P 
PZocamiwn s p .  
Po Zyneura Zatissima 
PORIFERA 
P o r i f e r a  (un iden t  . ) 
Rhabdoderme ZZa nu t t i ng i  
PoZymastia pachymastia 
COELENTERATA 
Abietinaria s p  . 
Ag Zaophenia s truthionides  ((PI > 
Ag Zaophenia s p  . P S 
AnthopZeura xanthogrmrnica P 
Anthozoa ( u n i d e n t . )  P C 1 3 
BaZanophy Z Zia e Zegans 
CornuZaria s p  . 
Epiactis  prol i fera  
Ha Zcnnpa decemtentacuZata 
Metridiwn sen i le  
Paracyathus s tearnsi  
PZwrmZaria s p .  . 
TubuZaria marinia 
NEMERTEA 
Nemertea (un iden t  . ) 
Remarks 
On worm t u b e s  
On worm t u b e s  
On worm t u b e s  
On worm t u b e s  
( ( P ) )  8"-18" t a l l  
TABLE 3 .  c o n t d .  
S c i e n t i f i c  name 
POLYCHAETA 
Ampharete Zabrops 
Ampharetidae ( u n i d e n t . )  
Armandia biocuZata 
Chaetozone s p .  
C i r r a t u l i d a e  ( u n i d e n t . )  
Diopatra ornuta 
Diopatra s p .  
EucZymene deZineata 
Exogone Zoznrei 
GZycera tesseZata 
GZycinde arrnigera 
HaZosydna breaisetosa 
S t a t i o n  and Abundance* 
SC-2 SC-3 SC-5 SC-6 SC-7 
HapZoscoZopZos e Zongatus 
Hesionidae ( u n i d e n t . )  
LoandaZia fauveZi 
Laonice c i r ra ta  
Lumbrineris cruzensis 
Lumbrineris s p .  
Lysippe s p .  
MageZona saccuZata (3) 
MageZonu s p .  ( 1  
Mediomastus caZiforniensis (3)  
Nepthys s p .  (1) 
Nereis s p .  
Remarks 
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TABLE 3 .  con td .  
S c i e n t i f i c  name S t a t i o n  and Abundance* 
SC-2 SC-3 SC-5 SC-6 SC-7 
Nereidae  (un iden t  . ) P p,  (1)  
Nerinides s p .  (2)  ( 1  
flothria conchy Zega ( 1  
OdontosyZZis phosphorea ( (PI  > 
Ophiodromis pugettensis (2)  
Owenia coZZaris (6 ) 
Peisidice aspera 1 (6) 
Phyl lodoc idae  (un iden t  . ) ( ( P I )  1 1 1, ( 3 )  (1) 
PZatynereis bicanaZicuZata A C 1 
Polychae ta  t u b e s  (un iden t  .) [10]25[1]  P  P 
PoZydora s p .  A (1)  
Po lyno idae  ( u n i d e n t . )  
Prionospio maZmgreni 
Prionospio pygmaeus 
Spiophanes missionensis 
StheneZais verrucuZosa 
StheneZaneZZa uniformis 
S y l l i d a e  ( u n i d e n t ,  ) 
T e r e b e l l i d a e  ( u n i d e n t  . ) 
SIPUNCULIDA 
S i p u n c u l i d a  ( u n i d e n t . )  .( (1) 
ARTHROPODA 
Remarks 
SC-6, two s p e c i e s  
SC-3, i n  h e a v i l y  
bored  mudstone 
SC-6, two s p e c i e s  
BaZanus crenatus 
Branchyura ( u n i d e n t  . ) 
TABLE 3. contd. 
Scientific name 
Cancer antennarius 
Cancer jorakni 
Cancer productus 
Cancer sp. 
Capre Z Za ca Z i  fornica 
CapreZZa equiZibra 
CapreZZa graciZior 
Capre ZZa ZaeviuscuZa 
CapreZZa uniforrna 
Caprellidae (unident.) 
CZeantis heathi i  
Crago franciscorm 
Cumacea (unident . ) 
. DiastyZis s p .  
Gammaridea (unident . ) 
HoZopagurus piZosus 
Idothea urotoma 
MetacapreZ Za ferra 
Ostracoda (unident . ) 
Paguridae (unident . ) 
Pagmus sp. 
Pugettia r i c h i i  
Pugettia sp. 
Pycnogonida (unident.) 
TriteZZa sp. 
MOLLUSCA 
Station and Abundance* Remarks 
SC-2 SC-3 SC-5 SC-6 SC-7 
1 Gravid 1 
(3) Juveniles 
(6 Juveniles 
Acteorz punctocae Zatus 
TABLE 3 .  con td .  
S c i e n t i f i c  name 
AduZa diegensis 
Ca2Ziosto:na canalicuZat-wn 
CaZZiostoma Zigatwn 
Dendrodoris s p .  
Epitoniwn s p .  
Gastropoda (un iden t  . ) 
Hermissenda crassicornis 
HiateZZa arct ica 
Hinnites muZtirugosus 
Lepidochi t o m  keep iana 
Li t tor ina pZanaxis 
L i t t o r i m  sp .  
MitreZZa carinata 
MitreZZa gausapata 
MitreZZa s p .  
MytiZus eduZis 
MytiZus caZifornianus 
Nassarius mendieus 
lvassarius s p .  
NueuZam s p .  
Nudibranchia  ( u n i d e n t .  ) 
Odostomia nota 
Odostomia s p .  
OZiveZZa bipZicata 
OZiveZZa pycnia 
Pelecypoda (un iden t . )  
S t a t i o n  and Abundance* 
SC-2 SC-3 SC-5 SC-6 SC-7 
(2 
3 
Remarks 
J u v e n i l e  
J u v e n i l e  
J u v e n i l e  
(7 
(2 SC-7, two s p e c i e s  
TABLE 3. con td .  
S c i e n t i f i c  name 
Protothaca s p  . 
Pteropurpura vo kesae 
Pteropurpura s p  . 
TeZZina modesta 
TricoZia puZZoides 
TricoZia s p .  
Triopha carpenteri 
irurboniZZa s p .  
ECHINODEFWATA 
Cucwnaria s p .  
Dendraster excentricus 
Henricia laeviuscula 
Holo thuro idea  ( u n i d e n t . )  
Ophiothrix spicuZata 
Ophiuroidea (un iden t  . ) 
Patir ia  miniata 
Pisaster brevispinus 
Pisaster ochraceus 
Pycnopodia helianthoides 
ASCIDIACEA 
A s c i d i s c e a  (un iden t . )  
VERTEBRATA 
Citharichthys stigmaeus 
Citharichthys s p .  
Coryphopterus nichoZsi 
C o t t i d a e  (un iden t  . ) 
S t a t i o n  and Abundance* Remarks 
SC-2 SC-3 SC-5 SC-6 SC-7 
(1 J u v e n i l e  
TABLE 3. contd. 
S c i e n t i f i c  name 
Hexagramnos decagrmus  
Ophiodon e longatus 
Orthonopias t r i a c i s  
Rathbunella sp  . 
Sebastes caurinus 
Sebastes melanops 
Sebastes miniatus 
Sebastes mystinus 
Sebastes pinniger 
Sebastes s p .  - 
Remarks S t a t i o n  and Abundance* 
SC-2 SC-3 SC-5 SC-6 SC-7 
((1)) ( ( 1 ) )  Up t o  14 inches  
( (1)  5 pounds 
1 1 
4 ( ( C ) )  
10 inches  
J u v e n i l e s  
( (P))  J u v e n i l e s  
* Abundance Symbols: 
P = Present  i n  t h e  a r e a  but  r e l a t i v e  abundance no t  e s t ima ted .  
S = Sparse - widely s c a t t e r e d  thoughout t h e  a r e a  bu t  nowhere numerous. 
C = Common - unevenly p re sen t  throughout t h e  a r e a  and only  occas iona l ly  numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a .  
() = Parentheses  around the  abundance symbol i n d i c a t e  occurrence i n  ponar 
grab samples. 
[I = Brackets around t h e  abundance symbol i n d i c a t e  occurrence i n  quadra t  samples.  
(0) = Double parentheses  around t h e  abundance symbol i n d i c a t e  occurrence 
i n  e x t r a l i m i t a l  samples (ou t s ide  o u t s i d e  a r c  a r e a s ) .  
of gammarid amphipods between S t a t i o n  SC-6 and those  c l o s e r  t o  t h e  out-  
f a l l  might i n d i c a t e  i n f luence  of t h e  discharged was te  on t h e s e  animals  
bu t  a d d i t i o n a l  samples a r e  needed t o  s u b s t a n t i a t e  t h i s  p o s s i b l e  e f f e c t .  
Numbers of f i s h  observed i n  t h e  s t a t i o n  a r e a s  were low except  a t  
S t a t i o n  SC-3 where 11 spec i e s  were recorded.  S t a t i o n  SC-3, however, 
was t h e  only s t a t i o n  a r e a  where s u b s t a n t i a l  rock r e l i e f  was found t o  
a t t r a c t  f i s h  popula t ions .  In  a d d i t i o n ,  t h e  presence of s e v e r a l  i n v e r t e -  
b r a t e s  ( i . e .  s o l i t a r y  c o r a l  (BaZanophyZZia eZegans), sponges, s e a  cucum- 
b e r s  and b a t  s t a r s  P a t e r i a  min ia t a )  is  dependent upon rock  s u b s t r a t e  
and does not  r e f l e c t  i n f luence  from t h e  o u t f a l l .  
Fewer animal spec i e s  were recorded a t  t h e  100 f o o t  s t a t i o n  (SC-7), 
1.6 mi les  o f f s h o r e  from t h e  d i scha rge ,  than  a t  t h e  sha l lower  s t a t i o n s .  
The communities recorded a t  S t a t i o n  SC-7 were, however, somewhat d i s -  
t i n c t  from those  found a t  shal lower depths .  With t h e  deeper  wa te r ,  
cobble bottom and l e s s  sand i n t r u s i o n ,  t h e  more obvious animals  p r e s e n t  
were l a r g e  plumed anemones (Met r id im s e n i l e ) ,  s o l i t a r y  c o r a l  (Paracyathus 
s t e a r n s i ) ,  acorn ba rnac l e s  (BaZanus c renu tus )  and b a t  s t a r s  ( P a t e r i a  
min ia t a ) .  The d i f f e r e n c e  between communities found he re  and those  
found near  t h e  o u t f a l l  probably bear  more r e l a t i o n s h i p  t o  t h e  depth  
and s u b s t r a t e  than  t o  t h e  d ischarge  e f f l u e n t .  However, S t a t i o n  SC-7 
a l s o  showed an  inc rease  i n  numbers of  gammarid amphipods over  t hose  
s t a t i o n s  c l o s e  t o  t h e  d i scha rge ,  a l though not  a s  much a s  S t a t i o n  SC-6. 
CONCLUSIONS 
The s u b t i d a l  a r ea  around t h e  domestic sewer d i scha rge  from t h e  
Ci ty  of Santa Cruz sampled dur ing  t h i s  survey d id  no t  i nc lude  a  very  
l u s h  b i o t a .  However, we d id  record 153 t axa  of a l g a e ,  i n v e r t e -  
b r a t e s  and f i s h .  The b i o l o g i s t - d i v e r s '  eva lua t ion  of  t h e  s t a t i o n  
a r e a s  suggest  t h a t  t h e  main l i m i t a t i o n s  t o  t h e  development of b i o t i c  
communities h e r e  a r e  t h e  l a c k  of high r e l i e f  rocky r e e f s ,  sand i n t r u s i o n  
on t h e  low r e l i e f  mudstone, and l a c k  of l i g h t  p e n e t r a t i o n  f o r  a l g a l  
development. 
The poor development of ben th i c  communities i n  t h e  v i c i n i t y  of 
t h e  o u t f a l l  sampling s t a t i o n s  a r e  t y p i c a l  of t h e  cond i t i ons  found i n  
t h e  reg ion  between Poin t  Santa Cruz and Ano Nuevo Bay. The s o f t  
marine sedimentry rocks a r e  e a s i l y  eroded and t h e  water  c l a r i t y  
is gene ra l ly  poor. Beds of g i a n t  k e l p  (Macrocystis sp . )  and b u l l  
k e l p  (Nereocyst is  Zeutkeana) a r e  gene ra l ly  found i n  wa te r s  l e s s  than  
30 f e e t  deep. I n  deeper water t h e  a l g a l  development i s  depressed  by 
t h e  l a c k  of s u n l i g h t  reaching  t h e  bottom. 
Lower numbers of gammarid amphipods taken i n  ponar grab samples 
a t  those  s t a t i o n s  n e a r e s t  t h e  o u t f a l l  compared t o  samples f u r t h e r  
away were t h e  only  i n d i c a t i o n  of p o s s i b l e  adverse  environmental  con- 
d i t i o n s  c r ea t ed  by the  d ischarge .  No conclus ions  can be drawn from 
t h e  l i m i t e d  d a t a  a v a t l a b l e .  Addi t iona l  sampling s t a t i o n s  u t i l i z i n g  
r e p l i c a t e  sampling techniques a r e  needed t o  document any d i s t r i b u t i o n a l  
. pa t t e rns  of animals i n  r e l a t i o n  t o  t h e  waste f i e l d .  
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